Evaluation of GEM-MACH15 in the free troposphere by comparison with
global analyses and models
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Introduction

BACCHUS is a bilateral project between Belgium and Environment Canada to develop CcO OH
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modeling and assimilation tools for chemical weather applications. In this framework we N 20 —
continue the evaluation of the online GEM-MACH15 Air Quality forecast model running Among the 3 models GEM-MACH15 shows ¢ -
operationally above Canada. Last year we presented results which showed that GEM- the largest seasonal variation. It shows a 3, OH is similar in all models in the lower < al
MACH15 systematically underpredicts ozone in the troposphere and occasionally at the unrealistically high vertical gradient, point-  § s troposphere, indicating that the differences 2 1o
surface. Here, we look for the possible causes by comparing the most important species ing to a lack of vertical mixing (see also s ts 15 3 3s OG5 T 15 0. 33 seen in CO are due to differences in trans- ;
with the output of two global models of tropospheric chemistry: IFS-MOZART (European results of OH). MOZART3 shows very little ;0 ;O port. S — Gemicis sy it
project MACC) and IMAGES, a low resolution CTM which is well validated on the climato- seasonal variation (note that total columns £~ : | I —
logical timescales. This comparison is performed on monthly averages above a few selected observed by IASI are assimilated into this  + | | 0 10 o 10
regions in North America, separating daytime values from nighttime values. This helps to model). L I e - HO?
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GEM-MACH15 is a r. MOZART 3 and IMAGES are global models having a grid resolution a lack of vertical mixing in GEM-MACH15 < — aGES daiy avgcey
of 1° by 1° (resp. 2° by 2°). . Furthermore, there is a lack of important g 5) o 1on
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CO columns are assimilated into the system. sphere naturally leads to the underestima- £ _ _ _ o ol
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» IMAGES v2 ((Miiller and and Stavrakou, 2005; Stavrakou et al., 2010) is a global CTM tion of HNO3. We note remarkably good < — MAGES ey vy
developed at BIRA-IASB. The results shown here use bottom-up emission inventories agreement between GEM-MACHI5 and the  § s} 1 00 102 107 100
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